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Experimental study of R-134a Evaporazation Heat Transfer in U-
Shaped pipes with various Radius of Curvature

M. Kazemeyan-fard, Department of Mech. Eng., Faculty of Eng., Tehran University
M.A. Akhavan BehabadiDepartment of Mech. Eng., Faculty of Eng., Tehran University
M. Jamali Ashtiani, Housing and Building Research Center of Tehran

Abstract: In this study, the enhancement of heat transfer in the flow of R-134a in vaporization state through U-
shaped pipes has evaluated, experimentally. To carrying out the experiments a compression evaporative cooling
cycle designed and built. The evaporator of this cycle is a copper pipe with an I.D. and O.D. of 8.25 and 9.52
mm, respectively. The working fluid flowing through this pipe is vaporized by an electric coil surrounded this
pipe. In this study, totally 126 experiments on straight and U-shaped pipes have carried out at various curvature
ratio of 12.62, 9.71, 7.27, 5.16 and 3.37 with three level of mass flow velocity of 55, 77, and 99 kg/mz.s. A
careful examination of the experimental results it reveals that the rate of heat transfer in U-shaped pipes
enhanced up to 35% in comparison with the straight pipes at same length. In addition, it shows that the optimum
thermal performance of U-shaped pipes in low and high mass flow velocity is at the cases with curvature ratio of
5.16 and 9.71, respectively.

Keywords: Nano-particle; Wet-type milling process; Taguchi method; RSM and GA
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